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(57)Abstract: 

PURPOSE: To easily produce a volumetric hologram excellent in diffraction efficiency, wavelength 
selectivity, refractive index modulation and film strength by incorporating specific polymerizable 
compds. and specific polymn. initiators into a photosensitive compsn. 

CONSTITUTION: The photosensitive compsn. incorporates the respective components including 

(a) a cation polymerizable compd. which is liquid at an ordinary temp., (b) a radical polymerizable 
compd., (c) a photo-radical polymn. initiator which polymerizes the component (b) by sensing the 
laser beam of a specific wavelength and light excellent in coherent property, and (d) the photo- 
cation polymn. initiator system which has the low sensitivity with the light of a specific wavelength 
and polymerizes the component (a) by sensing the light of another wavelength. The average 
refractive index of the component (a) is lower than the average refractive index of the component 

(b) . The weight of the component (a) based on the total weight of the compsn. is preferably 2 to 
70wt.%, the weight of the component (b) 30 to 90wt.% f the weight of the component (c) is 0.3 to 
8wt.%, and the weight of the component (d) 0.3 to 8wt.%, 



LEGAL STATUS 

[Date of request for examination] 21 .02.1 996 

[Date of sending the examiner's decision of 

rejection] 

[Kind of final disposal of application other than 

the examiners decision of rejection or 

application converted registration] 

[Date of final disposal for application] 

[Patent number] 2873126 

[Date of registration] 08.01 .1 999 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiners 
decision of rejection] 

[Date of extinction of right] 



http://www19.ipdl.inpit.go.jp/PA1/result/detail/main/wAAAkBaWIHDA405107999P1.... 2007/08/31 



(19)H*B#fFff (JP) (12)!}$ |ft ^ $J(B2) (lDMW) 

3£2873126-ff 

(45)&ffB ¥fiKll¥(1999) 3^24B (24)S®B ¥fi!«ll^(1999) 1 % 8 B 



(51) IntCl. 9 
GO 3H 
GO 3F 



1/02 
7/004 
7/027 
7/029 



5 2 1 



F I 

G 0 3 H 1/02 
G 0 3 F 7/004 
7/027 
7/029 



5 2 1 



7 14 M) 





tt*»t4 b/UZl 


/to\ iM ate Ma fr 
(73)#fRSW 


000230054 










(22)fflSB 


¥lK4^(1992) 3J325B 




*E^F*Eitt^tK^:ieft 2T@l#2f 






(72)»W# 


;ri«H SB 




ft W¥5- 107999 






(43) ^HB 


¥j£5*p(1993) 4 £30 B 






S&tt&B 


¥i£8*p(1996) 2 £21 B 


(72)&9Kf 




(31>«$fctfc£®## 


toWiW -85177 




^^mmwrnmrn^mom^ b# 


(32)«fc0 


¥3(1991)4 3170 






(33)«5feffli®S 


B* (JP) 


(72)5E91# 










*wffmmjtmMw*>mmnn b* 














(74)ft8!A 





















(54) [&m<D&m <m*ntf?&^mmxmBjm 



i 

(57) mmmxfftmm] 

(a) ttta-CUER-CfcS^f-^^MjMtflS^lij, 

(b) 7^*^m^tt-fb^, 

(c) WSttftou— 9 s — 3t*fcr4=t — uv^ttrotf 
*bfc*fc«*UT^(b)«rS^$-&5*9i?*/i'a^ 

10 

(d) K*3fettft«)*t*rLTH:te«3t14^*>9, 53'J© 

(b) ©5P*&©ffl*f * ± 9 (SV N w t Sr4*« t -T 
5, flc«*n^5A|B«fflitmft«te. 



5, 1 IBttwm^c 

[1**85] **mS*»«r*&lc*#i-6, m** 

i frmom&voo 



(2) 

3 

£Mte*ll$ (c) U-1f-*Xtt nt-l^y^ 

(d) (ctf5fci"&±eu— «f-3txri3t-uy^tt«)ff- 
10 0 0 1 1 

[0 0 0 2] 

[0 0 0 3] ^^©IB«dl*»fcJ:»>*n^9.M4V*< 
[0 0 0 4] i©i5ftflcM*n^9A*B»1-5** 

y yit&^m? n aim? vfyjrtffl ufc t> 

ft J£# &3 & & 5 i" 3 £ i: a» & # n ^ ? a i3j|fi<j fc 

[0 0 0 5] ±EO«*S*©raHjR* j£Ki-Sfc* 

a*n^9^S:fPKi-Sr.i:*s*B«Mff*3, 6 5 8,5 
2 6f, 1^13,9 9 3,4 8 5 SJl/tV^ 

^tf-X-MCO^T^ lfEffl)t#(APPLIED O 
PTICS)j[B. L. 7*-*(B. L. Booth), |14 40 
t.No. 3J 5 9 3-6 0 lM(1 9 7 5)SlW. 
J. FA!Jyyy(W. J. Tomlinson), E. A. f-Y 
VKn*(E. A. Chandross)^,f!l 5#, No. 2, 
15 3 4-5 4 11(1 9 7 6)] ft £3vt^ 

2, 1 0 2^i5]iS4, 942,11 



8 7 3 1 2 6 

4 

[0 0 0 6] 
[0 0 0 7] 

[0 0 0 8] (a) »a-C»«"Cfc5*^*^fi^b- 
(b)5^*A/*^ttfl5^fc, (c) 

LTj&# (a) £M£ $ *5 %ii ?*ym&mte 
U * 7 S?* yPM*WI«WH* (c) 

[0 0 0 9] *Wtt»fc*JV^, I'-f-Jfetfcllat 

a ^^-^fi^BH^ww* «k o t $ tbfcjfea-a- 

{Cjg0-f 5 D S C|ft«)**i[aJ8l|£WH- 1 mg^ it 9 500 
r A fc*3^T*!S*fflMtH-DSC220 1 TfeMSIBUV-l 

KttSuvR-eiioc^^^vfi^ttft^-WJKiS* 

StC^gfi L fc 5tSr200raJ/cm 2 fiSW 

[ooio] *mwx%\>^ixz% : ?*>m&mk&ti3 

(a)tt, U— !P-3t4fcf±=i t-W-^XttO^tlfcjtW 
HBWUJAT, ^l»3ti^5)i:<totM07^i 



(3) 



#f¥2 8 7 3 1 2 6 



6 



(sir, &myttwo)\c±^xmj&m*(Dyt$^*>m 

(Chemtech. Oct. )j[j. V. ^y^<n(J. V. Cri 
velloh ^6 2 41, (1 9 8 0)], 1$IHB36 2-14 
9 7 8 4f^ B^mm^mm2 6% s No. 5, 10 
11 7 9- 1 8 71(1 9 9 0)]^tlC|2«^ttTV>5 

[ooii] *^*>m$mk&vo(a)<D&mit lx 

It, i??V -fen— /UtfV Jfy tvK ^>-*x: 

V*V h-^tfV WsVtv^T-fr, 1,4-fc** 
(2, 3 -^#*i/7u#*i/s<--y /u^vj y^n fc° 

/i/, wyVi'v-^'v^y v'SM'X— tvK 1,6-^^rf- 

yUv^y >>v>yl^— tvK # y x^U^y 3 20 

— tvK ^o^^^fvu^y /wi/^y v^yu* 

0 0 

-C-0^(CH 2 )4-C-0^CH 2 



1, 2, 7, 8-^TK^r^^^y, 1,6- 
yu-/*— y/u^v^Jc-y-y*/? y v^yi^— x 

/K 4, 4' - tT*(2, S-^^^v-yn^^r^/^^yU 
^u^f y^n tVU) v^^xvWx— x/K 3,4-^xtf^r 

u^i/sU/^/l— 3', 4' -x^3rv/^^ 
^-f*^*yW^>v-U- 3, 4 -^^^ri/v/^ n^^r 
^t^^7y, 1,2,5,6-^x^^-4,7-^ 
?y^;l/t Kd^t^ 2 -(3, 4 -x#arv/^^ n 
^*e/yU)-3\ 4' -xtf^v-- 1, a-^^f-y- 
5-Xt°ui/? n^^ihv, 1, 2-xf uyyt^i/ 
-t^(3, 4-x7^arv/v/^n^^r^;U^^>) > 4', 

4, 5 -xtK^tv-- 2 -^yui^ u^*ryf})ViS* 

fU— k x^l^^i/y tf*(3, 4 -rc/K^rv- 

v^n^^v^yU/tf^u— h) x h^-(3,4-x 
xK^v-^^n^^r^/U^^y^T^--* v>-2,3- 
X/K^ri/v/^ P-^^^y^x— T'yK tf^yW- 2 — ^ d d 
jif-yUrn— T^yi^^ bf ^yi/~n- :/^yl^— t^K Mix 
^l/^^y /U^lfx:yWa: — tvK 1 , 4 

^/-yi^trxvi^— tvK hy^^n— yu 
x* ^ h y t^y^j:— 7VK y v-v/y^x— x 

[0 0 12] 



&0\ 



R 4 — HI — C" 



■CH 2 fO-C-(CH 2 ) 4 X i O-C 



to 0 1 3] *^(c{£ffl-t§7v 5 */PS^^b^ 



^fc (b) ©¥^JB#r *<W ts-S-^ (a) <£>^*a*To»£-fi, 



(4) 

7 

K 2, 3— J- 7 9 uyi/%/uy$y$fc(T? V ndr 

JJU— K 7=/W7 3iy drv-^^yUT^ y 0- 
7 ^ !) n ^ /wx^ Kd 7 ^ i/- h , 7i;af 
v-TKU^i^Uy^y n-^T^ V K 2,4,6-h 

y 7~u*:7 ^-,\,r? y k \?7 *>m2-t? 

V V □Jf-i/xf/i/J^yxxf/K s<yi?jUT2 V U~ 
K 2, 3-v ? 7nA7'nt>7^!jl/-h 1 2-fcK 
n + v'-3-7iy^->7'D tvury y I/— K 2-7" 
7f;U7^!;i/-h > N- fc^/l^/U/*;/— 2- 10 
(9 -%jW<y\) ;U)^?-/lsT? ]) U— K H)7i^ 
/• ^/v^irT 9 V U— h , 2-(hy^n[5,2, 10 
2 'el^n^f^/Vftlxf;^!? yw-h, S-(l 
-t7fyMf/Wft7^1)!^-h, i?i/fvs<y? 
=l/VT ■? V V— V , ^^-yy\fXT9V^T%Y\ t$V 
xfl^y/P =» — )Vi/TV V K Mi^fn- yu^ 
d^>F!J7^!) U— K ^^^3ci;^!J 1 — /i^ h y t- 

-7* 1) n^fv'7 s D fcVP- 2- t KD^r^^xXf 
A\ 2, 3 —f7? V yi?%/Utfy&(2 V Ddf-v' 20 
xi^/p)(3-T^ V u-**y?u t°/P- 2- t Kndrv-) 
^^.x/K 4, 5-7^i-yhUyi?jj;U#ym(2- 
V u^ri/zc^jv) (3 — TP V n^-'yfn fcVW- 2 - 

-/^7^!)l/-K ^yf^V^V h— /W^f-7 
VW-h, l,3-^[2-7^!)B*i/-3-(2, 
4,6- h y yn^7i/^-»7'njK^r^]^<V-tf>- x 
^xf-i/y^f t^U 3-;l/v/7^ !) W 2,2- 
fcf*(4-77 y n^v-3i S^i/^^-y^^n/^^ tf 
^(4-T^ y ndr->>?3i h^v-^cc-zP)^^^, if* 30 
(4 -T? y n^rVx; h^i/- 3, 5 -^7'n^7ix 
>V)*9y^ 2, 2-fc**(4-T:? y n^i-oi hdr->7 
ai^/uj^n 2, 2-fc*:*(4-T^ y D^v-v?rc 
S^f>'73i=.;P)7 P a/-?>', 2, 2-t'7(4-7^ !) a 
drv-ih^i/-3, 5--^7*n^7xx/W7'n/'!^ tf 
^(4-T^ y K->7i= jU)X/U^y s \fx 

(A-Tt V n^i/v^n hdr^^ai^u)^./^^ tf* 
(4 -7^ y n^r/n^v^i^u)*^*^ ^ 
(4-T^ y ndf-voc f,dr^_ 3i 5-^^71 = 

S0«±iSlcj3lt5T^ y b£/- 40 
y M£^;ifcft-£-$K HK»i4#(S¥2-2 4 7 2 0 
5^f^||?2-2 6 1 8 0 8-^^(C|E«t$tVT 

?>©l«J£Lh££fflL-t<fcV\ 
[0 0 14] *IS^(^ffli-5)t7^*^S-^W^J^ 
(c){±, *o ^7 Af^Irot 1 f)tic iotStt 

Jft^ro 1 oT-fc5±IS7 v ? */wfi-g-tt{b##l(b) Srfi-g- 



IffF 2873126 

8 

6 6,0 5 |5]fU, 8 6 8,0 9 2-5§\ 13$ 4. 9 6 

5,17 1f, ift^Bg 54-151024 13 5 

8- 1 5,5 0 3 #&iL ^5 8-2 9,8 0 3 
1359-189, 34 0-^&$8, l360-76735# 
£ffi, ^fM¥l-2 8 7 1 5^« v #Si¥3-5 5 6 

• ^"V • 7 v 5 ^— v-a >- • Jf-a7 y yV • ^ v^Tj 
(PROCEEDINGS OF CONFERENC 
E ON RADIATION CURING ASI 
A)] (P. 4 6 1-4 7 7, 1 9 8 8 ^ICfH® 

[0015] j*k ^w^e** TO&3J£] ttt, -^^3fe 

LXit, #BBBS5 8-2 9 8 0 3^1, ®m¥- 1 - 2 
8 7 1 0 5W ^S¥3-5 5 6 9#tC|a«$tl-C 

B St m-t 5 i t T* * d ^ 7 A * 0 £31 as $ ft T ^1 

-3, S'-^/^^i/^f^- 9 -m^/u- 2, 2' 
T -h iV-Ri/T ~V<5 4 V ^ Tl/t Ko- 3 -ft/V-ft-* 
i/t^jU- 3', 9-^^- 2, 2' *f~T jo JViR'sT 
-y^f-O. 3, 3', 9- h y^^-2. 2' -f-T 
*^7-y-am 3,9-^^-3'-* 
^#^^^^-2, 2' -^T*;U7Kv-T-^ . a>7^ 
it, 3. 3', 9- M:c*7U-2. 2'-(4. 5. 4', 5' 
-'J^yV)^TtI^UT=^y • 3 ^^ig, 2-[3- 
( 3 -oi^P- 2 -<y/"f7 y y f» - 1 -7n^ 

/u] - 6 - [ 2 - ( 3 -aiTvu- 2 — ty/f7 3/ y fy) 

ifPfW 5 3-^/1'- 1,3, 5 -f7-77 
/y • a^t^iS, 2-[[3-7U/V-4-^y- 
5 -(3 -n-7°n t°/W- 5, 6 2 
f-TVV Ufyj-xf Ufy-2-f7>'!J-!)7y] 
y ^] 3 -x:^/U-4, 5-J/7i=;Uf7/P=9A 

• H^il, 1, r, 3, 3, 3', 3' -^IMtvI'- 
2. 2*-- (yh'hViJJU^>T-y - 3»75tfjfi, 3,3' 

-^31^-2, 2'-f7hy*/^->7x> -mmm 

Ty*. Kd- 1 -3L=?-,\s- 4 h^r^>- 3- - 
*/l'/Kdrv^y^-^-5'-^nD-2, 2 , -dry^Tv' 
T-y-< ; ?^> > 7ytKD-5,5'-^7i=;v-9 
-31 3, 3' - ^^/U7j>7°D tr^**f-*7UsKS/T 



9 

thb<n im£l±*@.f8LX£\<\ 
[00 16] ^T-^femiffl^^itTffl^-CbJ: 
v^£14yio^!§£{b^i: LTtt, -hf2©!ftliBg 5 8 

- 2 9 8 0 3 ftfflW- 1-287105 
®m¥-3-5 5 6 9 4H-fE«t£*t-0>5<fc5&^Ty- 
/Ua- K--7i»i£^ *>5V^fi2, 4, 6-flHfc- 1, 3, 

5 - h y TifyMtfmtfbtiz, M\<^ffiittiLtf&m*t 

ti s /U3— K=.^7A, 4,4'-v 5 ^nni;7x 

=/U3— K="7i*, 4,4'-^ K'>^7i^3- 
K^-7-A, 4, 4' -3?* — 7=f-)V<sy *=./\,B 

ftifcD^n y K, 7*n 5 K, h yy/U^-u^sU— k 
^^•f-^/U^-a/f:^.^*— '--dr-y- 7/1^ n T^Ht^ 

pl/x/u**— k 9, 1 0-v^ h^>7>- by±> 

- bttX&myFZtlZo X2,4,6-g 

1, 3, 5- bVTi?^m<DMc#Mt LTtt, 2-> 20 
f-lV- 4,6-^X(hy^DP^ ^/U) -1,3,5-1, 
])7'Jy, 2,4,6-F!)X(h!)^nD^f/l/)-i, 
3,5-^) 7-^, 2-7oi-/P-4, 6-C^.(M; 
? n n > fvP) -1,3,5-MJT v>>\ 2 , 4 - fc*^. 
((-^nc^f;P)-6-(p-^ h^^7i^;Ubf= 
/W)-l, 3. 5-bV7i?>, 2-(4'-> h^-l' 

— ry^)-4, 6-\?x(b}) ?DD^f/v> - 1, 3, 

5- MT^Wif^l^tiSo 
10 0 17] 3fc^TfflV^tl/53t*^^fi-e-M^J 
3B(d)H\ »i»*K:*fL-Ctttel83ttt'C, %\U%b 30 

a-S-f 5 W tttt&sa*© # ftyl^ttft^lj^ is t h 

^(SfUve!^;^i:S^(UV CURING; SCI 
ENCE AND TECHNOLOGY)] [pp. 2 3 
~76, S. \*— 9— • /<— /**(S. PETER P 
APPAS)||, 7-f^D-^---7-^->f-fy 
^ • '*7*y ^— >-(A TECHNOLOGY M 
ARRETING PUB L I CAT I ON)]&tf'=i 
/ l/y ' 4 . y~ J*. (Comments I norg. Che 

m. )j[B. ^Uvy/WK M. y-7V-#-&tfA. 
uuy(B. KLINGERT, M. RIEDIKER 50 



2 8 7 3 1 2 6 

10 

and A. ROLOFF)> I7t, No. 3 , pp 1 0 9 
- 1 3 8(1 9 8 8)]t£blzmmZi%X\,^hWmtf 

[ooi8] *mwx-m^bft,zmcm&L\,^yt*?-* 
ym&fflimm(d) t lth, v?t y -^a- 

[0 0 19] *#^*:/a*|IMMI*(d)£ LX<Di?7 
y-fVa-Y-VJx&MX&t^^Ok LTttu mite 
ft 7 5?*^a^Bi*MB» (c) T** L/c a - K= 17 Afflf 
I- 7 7*tn xKl^— k ^.^ri^7/U^-n^;^7 3i— k 
^t7ywto7;i't^-h, ^7/^07^ 
k h!)7;^n^ *v*/UzM^— K 9, 10- 
5?* b^W^h^^- 2 -*/!'#.*•- h^a^Stf h 

ft5 0 hyry-^/w^^^Aitii-c^^Lv^oi 

LTf3\ MJ 7i=/«;l'*- r> A N 4-^-v't!)- 
7*fvw 7m — A^/P/fc^ h y ^U-^fvw 

/^^/W/tJ^^A, 4 -^^"731— h y 73i— )V7s)V 

ir^— k ^^t7;Vtn7yf^- k h U 7/Ut 
o ^ ^ >-7.;U*:^— K 9, 1 O-SM h^rv'TV h7 

[0020] *»w<o«*ttttriE*fctt % i:x 

K^IS-&«I, flftfi-^Kih^L i/.7^*5/7*y 
fto?y&l&f£ffi<Dmf$.V9<Df8.m&, Hlffro^-ttSr^ 

x<om, %m\cft&£-£z>itMctiim£tiz 0 mm-& 
&mtt. *?-*ym&&<k&vi> j ¥yv*>\'m&&mi&® 

S*ft# !) sf vx, m !) ^ ^ ^ y I/- h, ^ 
y U— b ti&,<D(/ 2)7? ])/U&7Jl>*JU^st, 

■a-ft, #ygt^t'-/K TKy t'-/ur/u=>-/K #yf 

ny KV, ^/Hr/un— Tir^/Hr/W-n — ^/it* 
*f-^^a^14S*ifoRj$;ttSrWLTv^'b^v\ 

[oo2i] **w«)i«*ttafiK«b©ft*fc»v>-c, m 
rii«^aa»cs*L» *^^->a'^tt^^(a)ii2~7 

0 wt% (#(C 1 0 ~ 5 0 wt%) , 7 v?i& /ua^ttft^-* 
(b) tt 3 0 ~ 9 0wt% (#(C 4 0 ~ 7 0 wt%) , )t7 v 5 * 
A^teHMffiX (c) (4 0 . 3 ~ 8 wt% (WtC 1 ~ 5 wt%) 
&tJt** ^*^a^-H4ft«l* (d) tt 0 . 3 ~ 8 wt% (#tc 

1 ~5wt%)iS**t j e*b#* LV\ 

[0 0 2 2] *38W©«*tta**f±ii* ©*jSfe-eW» 
$ i V \ m 7L t£±fc<0&m&ft (a) ~(d)io«t U?ffiS 



11 

4 £ t L < &&m\zfc CTfKMitf ^ 

/Urnfvpy h T1?h>\ ->y n^^rih/ Vt$i}f.<D f r 
h^ill, 61^^5vK g^y^/K ^^U^-i/JJ^ 

-fe n y /uy\ y^/Hr n y A-yfr if<D± n y /wy^fg 
^9 J— /K yn/V-/i'/<££ > (7)TA' 

^— v^nnyy:^ y n n */W>,ft £*<75 
^nyyayg$)£g^ u ftBfj^cT^RtfiSijglfft io 

[0 0 2 3J ^^(D^D^^i^OKig^^^TIB^l 

^Jx.tf^^S»s 1 g/m 2 
~5 Og/rn 2 -Cfco-CJ;V\ $?>(Cii^« x COfBlSJfW 

#U^^U>7^^A X V 7°u t'Uyy j ;UJ*t£ 20 
X\^2o<r>i£y ^vyy-yy $ v— yy j/v&coWi 

\z.mmm%Bj$.Lxto% y mmmcKXtDy j 

M\.X*:<Dmzm%t£%ftW±.\Cy % h LTt> <fc 

[0024] z.<D£.b\z<femtsfitz.umm\±. u—f- 

2 0 OnmCD^) kZ^i>m^<D^X2^yy ^~m%^m.\Z 

± o x mrE y $># frm&mt&m a>) $ -art ^ <?> 
v * -5 # f-^ym^m^m (a) ?r m ^m^- $ -a: -5 * 

57t(01Jx«ijSft2 0 0~7 0 0nmW3t)*^ci^7AlC 
£ffij$ttLT, *^0^O^n^7^^#ibtt2)c Z\<D 

*&fo<ottnr>x\^y V* jvm&mt&mm 40 

[0 0 2 5] iia^a^n^yAfi, ^Jxfiu-vX, EI 

-^^Hi^Tc^^^yu-c %yy<<^~-m&-k 

[0 0 2 6] 

imw<D®$k] *ftw<Dtem**yyj±i&®.mm%'?m 50 



2 8 7 3 12 6 

12 

[0 0 2 7] 

[0 0 2 8] fflj-figCQfEEfc 

mfemvft y v^tj /ufi^-M^J (^) (c) £ 3t* 
^2£ffl#??PJ (&) (d) £ 1 . 5 g<D*. y J ->v<$ \zM 
m-£tz\*ftm^tc'&, 0. 1 %<r>^=f->v^)Vr hyR 

ytmzntz. z<nmftm%Ty°v tr-t-z&mLx 1 

6cmX 1 6cm<DtfyXfa±{cmmi„ 6 0X:X'5ftffl& 

$£-£fc 0 £ h\z.i:<nh\z.m-Z 8 0 um<D7tf y:£^^>• 
y^^2^(m^^t;^(80LUP I c Li)^7^-h 
ffln-7-iS:ifflLt7U-hU r<D«S:3~4cm 

io o 2 9] mt 

wamytit-ttHDm&zm^xTjuztyu-v-tDsii. 
m.v&m&mi\^ siis*o^7Aco^^ig2(c* 

-f 0 V^^t^©»-a•'b N lOOTt^CDTt 

3tSfi3mw/cm 2 t U ®7fe»i 1 0#F^4fctt30^fT 

[0 0.3 0] %imft&T&, mm^ttLxi swts 

7k^!tr»7tSr# ]) ^ uyy 4 fr&tikfrh 5 #RQB8tt 
[0 0 3 1] jjjj 

V-2 1 0 Oif^Jlroa^gttgttl SR-2 6 0»C 

yjyi"r~tmmmmfe^-?-x=i~y°8 5 

#<Dim LT**fc 0 i# y/u K • -7^ 

(Coupled Wave Theory for Thick 
Hologram Gratings) [H. ^tf/U=. y (H. Kogeln 
ik),^l" 'ST. h • -ry • J. (Bell Syst. Tech. 
J. )H48#, H2 9 0 9-2 9 4 7H(1 9 6 9)]\C 

[0 0 3 2] ll35(D^Dyviv^o^fJ x mtS«j^$- 



(7) 



13 

[0 0 3 3] «T<0#H*WRtf #Jfcttfl©«*ttiaj« 

*&wku i»e©;fr8rc#*n^7A£f&£u wis 

© <fc 5 LT i ©ff fiB &ft tt: o fc„ 
[0 0 3 4] jyfcjgl 1-9 

£ LtliDYE — 1 t D P I • SbF«Oj(a^-£-;b-tt:£ffl* 



2 8 7 3 12 6 
14 

*l^fc 0 tt^^S&HttfflWttDP I • SbF 6 £* 
ffl£itfc„ 3! 1 K3feli^T514. 5nB-ei0fJ>MfTofc. 
[0 0 3 5] lt#|«»©E^ii*B^5A©» 

[0 0 3 6] 
[«1] 



I 



tnlZ 

8 
□ 

§ 

IK 



1X0 



15 

m 



a si 

IS 



(si ft 



Ifflfc 

m 



G 
G 



O- J3 
Q CO 



>- 



ftK f§ ^ 



CO 



LO 
CO 



LO 



o 

LO 



LO 



LO 

CO 

o 



LO 



CO 



CO 



o 
o 

LO 



o 

CO 



LO 



CM 

I 



o 



CO 



CO 

OJ 
LO 



LO 

cri 



LO 



« 

a. 



CO 



LO 



O 

an 



i 



o 



CO 



o 

LO 

o 



CO 
OJ 



LO 



LO 



LO 



LO 



en 



o 



CO 

o 



LO 
LO 



LO 



CO 
CO 

cn 



cn 



LO 

I 



LO 



CO 



LO 
LO 



LO 



CO 
LO 



O 



CO 

o 

CT3 



CD 



CO 



LO 



LO 



I 

I— 

o 



CVJ 



OO 

LO 



LO 



CO 



LO 



cn 



cn 
cd 



CO 



OO 

LO 



CD 



CO 
CO 



cn 

CO 
LO 



OO 

LO 



LO 



CO 



cn 



CO 
CO 

cn 



cn 

i 



[0037] mmmi o^i 3 



;a)ttCAT- 



(8) 



[0 0 3 8] * * [U2\ 



CM 



mi/ 

m 
m 

□ 

s 

18 


til K? 

i?tr jfiii 

as &{ 

El 


0.0165 


0. 0088 


0. 0089 


0. 0055 


& w 
11 


LO 
CSI 


CD 
PO 


CO 
CO 


cvj 


lu E 

fe uK 


LO 

LO 


h- 

LO 


CSJ 
LO 


CSI 
CO 
LO 


est 

cod v-^ 


CO 


CD 




LO 

eg 


oo 

E 

fig 


G 
^ 
G 
•V 


CD 
<=> 
LO 

1 

Q_ 


CD 
O 

LO 

oL 


CD 
CD 
LO 

1 

Q- 


CD 
CD 
LO 

1 

Q. 


• CD 

— u_ 

Q- X) 
O CO 


CD 
CO 


CD 
CO 


CD 
CO 


CD 
CO 


LU 

>- 


LO 


LO 


LO 


LO 


si ~ 
<n e 
« # 


CD 
CD 
CO 

Q_ 
O- 
2 
CD 


BMPP, 450 
AEPM, 450 


BAPP, 450 
AEPM, 450 


DMMD, 450 
AEPM, 450 


I 

y— 
*c 


CD 
CD 
CO 


CD 
CD 
CO 


CD 
CD 
CO 


CD 
CD 
CO 


OK ^ 9 


CD 






CO 



[0 0 3 91 It&m 1 - 5 40 m^X\<*Zb*Z*.t>tlZ. 

zixhit, MMWi^i 3\ctt-f5lt®MX'&*)%°? L * [0 0 4 0] 

-✓i^ttfc^fc (a) t y is*»m&mk&® (b) srj&Eft im 3 ] 

©ffflilSSS:**-. #38Kl£:^Ttelfctfc0ij3~5© < £ 

£4&(b) J: 5 t>«Ji*f*o»^ttJB*f**IliJ*L< * 
5o -C0*ii9E. A. ft>Knx(E. A. Chandr 
oss) f)0T#«^*=XAi:IJI/i5^A=XAiS 50 



17 



■4 

□ 

s 



as 



00 



Sg 

Si 



E 



t 



m fa 



at 



G 
6 



O 



C/3 



HI 



(toil -E? 



±i i& m 



CO 
CO 

LO 



o> 

CVJ 



cz> 
in 



o 

CO 



CO 



QO 

3E 
Q_ 



OO 



o 



O 

to 



CO 
LO 



LO 



o 
cn 



CO 



CO 



LO 



CO 



o 



oo 



cvi 
lo 



LO 



CT5 



CD 

I 



in 



(9) 



10 



20 



30 



mWr 2 8 7 3 1 2 6 



[0 0 4 1 ] Hflli 



18 
1 8 



* ^fi^PB*6fflI (d) LTKWM* d ^ 9 A ffr& 



-<D4 8 8nmtfTV\ HJS^J 1 6 , 1 8 OKftPSWS: 3 



MM I 4, 1 5(-t5ttSDP I • SbFe tDP I • PF 
t ** f-*y«^H*MI (d) 2 o<7»§£ 



5 0*n^9A|4lt*ttDYE-3lJ:J;oTj!tftK»fi 

[0 0 4 2] 
IS4] 



(10) 



2 8 7 3 12 6 



19 



20 



I 

m 



mU 

m 

& 
< 

□ 

m 

LB 


W IS 
Dg 


0. 0065 


6900 '0 


0. 0038 


0. 0056 


0. 0041 


» ^ 

life w 
EJ 


CO 


to 

CO 


r- 


CM 
CO 


LO 


life w 


oo 

LO 


CD E 
CO c 
^J" oo 
CO 


tO 


CO 

to 


h- 

LO 


it 1 
ffi * 


CM 
«— - 


CO 
CO 


CO 
■ 

CD 


CO 
LO 




13 

53 
Si 

5K 


G 
J§i 
6 


cd 

CD 

to 

1 

Q_ 


CD 
CD 
LO 

1 

CL» 


CD 
CD 

lo 
i 

CL. 


CD 
CD 

LO 
1 


CD 
CD 

LO 

1 

CL 


<a 

Itggul XJ 
Pt| ^/ 

% 35 

Mj nnr; 

"*r\ cm 


CD 
CO 

IX. 

JD 
CO 

Cu 

o 


CD 
CO 

V) 

UL 

_D 
CO 

□L 
O 


CD 
CO 

to 
LL_ 
OL. 

CO 
Q_ 
L- 


CD 
CO 

to 
U_ 
CL 

CO 
Q. 
I— 


CD 
CO 

U- 
0- 

£ 


ifmll ^ 
-PS -fe 

S 35 


DYE-2, 5 
DPI -SbF 6 . 30 


CD 
CO 

LO CD _ 

LL. 

-O 

CO CO 

UJ ID — 
>- Q- Q. 

o z o 


DYE-1, 5 
BTTB, 30 


DYE-1, 5 
DPI-CI.30 


DYE- 1 5 
TCMT t 30 


Q_ 
UJ 
«< 


o 

CD 
CO 


CD 
CO 


CD 
CD 
CO 


CD 
CD 
CO 


o 

CD 
CO 


I 

1— 

-< 

o 


CD 
CD 
CO 


CD 
CD 
CO 


CD 
CD 
CO 


CD 
CD 
CO 


CD 
CD 
CO 


M< £ 




LO 


CO 




OO 



10 0 4 3] gjfll 9. 2 0 

l , Rimt«- 1 1 t G]«fcfroTRItffl# o^7i 
£m&Lfc. *o^5A<ol¥flWS*t*-5J!:*i- 0 £ 



[0 0 4 4] &mm 2 1.22 



50 



[0 0 4 5] gj&fil 2 3 

CAT- 1 £ 1 0 Omg, AEPM& 1 7 0 Omgkl^X.5 

8£J¥ : 1 7. 1/jm 
®Jf*^— ^ifift : 5 1 Onra 
igjfJSi* : 2 5 % 
aSf*^Sf : 0. 0 0 4 5 
: 3 H 



(11) 



toft 2 8 7 3 12 6 



21 



22 



"J 2 4 



tO 0 4 6] ; 

HJS0!|lfc:l8l*5DYE- lf:fitDYE-4?:fffl 
U ^l®3ttL-C^y !F-<D632.8nm 
*(loO3t*O3t»«0. 1 5mW/cm 2 )§:6 OfMMt*; 



* Hff : 1 7 . 4 /i m 
E*f*f— : 6 2 5nm 
@&f»* : 3 2 % 
JBSr*£»l : 0.0 0 6 3 

[0 0 4 7] 

[*5] 



10 
I 

m 



& M 
OS 



m 



« 



it I 



si 

5K 



frK i§ i*E 



CO 



GO 



LT3 



oo 



«□ 
i 



I 

Q_ 

I 



CO 



LO 



LO 



IB 



SI 



Q_ 

I 

fill/ 



oo 

CD 



m 

LD 
LO 



u 
I 

m 

urn 



CO 



oo 



LO 

ir> 

LO 



IE 
i j 



I 

m 



CSI 



10 0 4 8] ±1B#SI*W-C» feftfctfu ^7 A©ft«E 
8ISW:, H160j 1 , 1 1 , 1 9 , 2 2W2 30*p/7 
•A#3H-C\ HJS01|7CD^H*i2HT-S>-oyc:„ ± 

DPI - SbF, tTPS-PFe «r*;fc€*bfl&iB0>*l£ 



50 



UVR-6 1 1 0*Sfi-CI*KL^:4i^DSC«(KiR 



(12) 



23 



[0 0 4 9] 1-6 

£&H:iSc1-5fc*teffo S-6©i 



- 6 (C^-f 0 
[0 0 5 0] 
[«6] 



#ff)F 2 8 7 3 1 2 6 

24 



CO 

I 

UK 



m 

W 


m 

to 


80 1 

LL J 


fig V 
m m 


3 

00 
CO 


Y- 

CD 
CO 


m v 




o 


44- 

■«— co 

CO LO 

o cd 

CD CD 
CD CD 


o 


CD 
CO 
CD 
CO 

CD 


*r 

co 

CD 
CD 

CD 


CD 


ifc *Bf \p 


o 




o 


CO 
CNJ 


CO 


CD 


*K -te *E 


1 


GO CD 

— 

lo -a- 


1 


CO 
CO 


CD 
CO 


1 


fmti, E 


LTD 




o 

LO 


CD 

CO 
CV| 


CD* 


i — s 

cr> 


Th 

£ £H 


IK 


IS 


«^ 

IB 


UK 


m 


50! 

m 


ftp 


LU GO 


LU QUO 

m ~ 
<?* 


WZffi o 




LU DO 


u 

CO 

1 

Hr ^> 


cm o<o 

« <D 

m 


to 

u_ 

CO 

• o 

O 

1 

LU 

>- LO 
O 

o o 

LU CO 
f— CM 

LU O 

O co 
Qu cvi 

o o 

5 s 

o o 

<<: co 

D> CNI 


o 
Li_ 
JD 
LO 

m CD 
— CO 
0- 
Q 

I 

LU 

o 

>— 

LU CD 
O CO 
Ou LO 

O CD 

> cr> 

Z CNJ 

O CP 
«C CD 
D» 

a. — - 


u. 

CO 

• o 

— CO 

a. 
o 

1 

LU LO 
>- 

o 

< CD 
Q_ h- 

2E CD 

8 £ 

LU 

CD 

CO 


to 
LL 
X> 

CO 

• o 

— CO 

c 

Q 

LU LO 

>- 

CD 

CO CD 
LU CD 
O CD 

2 CD 
Q_ CD 

LU CO 

CO 
CD 

oL 10 


to 
LL_ 
-Q 
CO 

— o 

Q_ CO 

o 

1 

LU 

>- LO 

o 

O CD 

UJ 

»— CO 

<C CD 
LU CO 
O CO 

^ CD 
CD CD 
^ r- 

CJ> 


01 

u 

CO 

1 








00 


■«* 


LO 


CO 



mil 

o 
a> 

•a- 
p 

o 
m 

□ 

« 
« 
IES 



4M 



[0 0 5 1] ft y ±ia#«-l~*-6ttev^r» 58cJB*fW-S:fflV^T»|5eLfc. 
O^»©l&li!f4eJlT<0ii«J-e*)5. JB»f¥tt, 7s"<^ [0 0 5 2] 

• CAT - 1 3, A-^if^y'y^u^'yiV^=f-)V-2, \ 4' -^Ttf^v'v' 

(1.498) ^n^dff->^/WjJfdr->w- J. [jl^^-^*— Kth, U 

VR-6 1 1 0| 



(13) 



¥f%? 2 8 7 3 1 2 6 



[0 0 5 3] 



25 



26 



CAT- 2 W*M\&TM, K2 0 8 lj 

(1.490) 

CAT- 3 WtM&TM* K2 0 8 3j 

(1.485) 

CAT-4 f^ir^Wk^lH, 3i#y-KGT-300j 

(1.501) 

CAT-5 l^t;Hb$I*, 0 2j 

(1.495) 
CAT-6 
(1. 492) 



f^#*fto£l£, ft3-;UEX-6 14Bj 
CAT - 7 y * y h-/u^y ^y v^/u^-r/w 



(1.487) 



^2f-fcft«ftHIL ft^;VEX-4 1 1] 



CAT - 8 ^^V^vU^y /Wv^y v^/U^c— r/P 

■ f^>f irA-fc^X^ ir n K 3 0 0 0 j 



(1.462) 
CAT-9— 
(1. 468) 
CAT- 1 0 
(1.601) 



ft^tfMll, ft^^EX- 1 4 7j 



©9 5?#/i4tettfb£4b(b) 
(*y = rt»4JBJfr*) 

• AE PM tf*(4-T^ y n^ri/^j: b ^v^rnn/U) / fry 

(1. 5 3 9) 

• BMPP 2, 2-tf*(3, 5-^0^-4-^^^!) u*i/3L \**ci/7 

(1. 5 8 5) ^^/Wj^n^V 

• BAPP 2, 2-t?*(3, 5-^0^-4-7^ Undrv'x hafv^zn 

(1. 5 9 0) ^)7°a/^ 

• PET A ^y^xy * y /Wx h57^!lU-h 

(1. 4 8 4) 

• HDD A 1, 6— ^*V>'i?$"-/\'i?T? V h 

(1.4 8 0) 

• DMMD i?7 x-lsf&te - * 9 9 y n^/M-^^/W) (3 9 9 V n 

(1. 5 4 6) ^/Ut^r'>7 9 nt:>-2-t Kn^r^^x^f^ 

• NVP N- \?~;Ujj;W<y~/U 

• POEA *ci/^>\sT9 V U" — b 

• TMPT h y /K/oa?>- MJT^y 

• BMA n-7^;u/9 9 V |> 

• EGDM ^Uy?y n—;Ui?*99 ]) h 



[0 0 5 4] ©*9^*/U«-frlHH»M3R(c), 

• DYE - 1 3, 9-voc^,u-3' 

• DYE - 2 7Vt Kn- 1 -m^vV-4-^ f> =*r 

>- 3' -^/WaK^v^^vu- 5'-?dp-2, 2* -3r 

yf7^^^fy 

• DYE- 3 3, 3' -jl/\>>y£~;V\f*{7 -i/^ 

;i^7;/^vyy) 

• DYE-4 2-[3-(3-^i^;W-2-^<yy r ^ 

7/yfV)- 1 -7 P n^n/W]-6-[2-(3-^f-yP 



fvu- 1,3,5 -f7^7/y • a i^jiitt 

40 • NPG N-^xvl^y S/^ 

• BTTB 3, 3' 4, 4' -x h?(t-^f/U^-* 

• TCMT 2, 4,6-hy^(by ^nu>f;H- 

1,3,5- hVTity 

•dpi- ci ^^ji^/ua— k^^a^p y K 

•DPI • SbFe ^7xx;V3- K~ £ A^l^ 

•TPS- PFb b y 7m^yUX/U^^r>A^^ff- 

50 [0 0 5 5] @*<Di& 



(14) 



2 8 7 3 12 6 



27 

• P - 1 tf-JV*?? y V— Y/^f-lVTV V U— 

(*S-a-M:8 8/2/10) 
Mw±? 5 0,0 00 

• PVAC #y tf-/UTirx- WAldrich. No. 

1 8,9 4 8-0] 

• CAB t/l/D-^7tf- h^^I/— |> fAldric 

h. No. 1 8 , 0 9 6 - 3 ] 

• TEGD HJifUy^U3-/^f;l/x-f 

/U 

• DES •fe/^V&S^E.^vl/ 

• P N A l-7s=/Ut7^1/y = 



28 



* [Bffiroffi^&IftK] 

[Ell] fgl»*C»lt5Rltll*o^7AOEft*ft 

[El 2] «i ^7 AoEftjfrfc 

[W^roBWH 
1 

2 12^® 

3 #y ^u-^-r 

10 4 i ^^/W7^/P^-^jiLT#^tlfcU'— if- 



[01] [0 2] 




7D V b^t— v'Wggt 



(56)#%Xitt #W ¥5-181271 (J P, A) (58)P^Lfc#iHlnt. CI. 6 , DB£) 

#W ¥2-9480 ( J P, A) G03H 1/02 

Will ¥3 -249685 (JP, A) G03F 7/00 
*H4#tf 3993485 (US, A) 
* 11^3658526 (US, A) 
Applied Optics vo 
1 . 15 no. 2 (1976) p. 534-540 



